Ten pounder, Elops lacerta, a member of the family Elopidae is a tropical and subtropical fish species. Growth patterns, food and feeding habits and reproduction of 317 specimens of E. lacerta were investigated in Ologe lagoon, Lagos, Nigeria. Diurnal and nocturnal fishing activities were carried out in the lagoon using cast and gill nets. The specimens examined ranged from 90-375mm total length (TL) and weighed 4.7-214g body weight (BW) respectively. Of the specimens 49.5% were juveniles, 36.3% fingerlings and 14.2% adults. Specimens were classified as unsex, males and females their growth exponential "b" values were allometric and 2.40, 2.27 and 2.27 respectively meaning the fish become lighter for its length as it grows. These values accounted for the robustness of the fish in Ologe. High correlation coefficient was observed in E. lacerta with r=0.76, 0.97, and 0.88 for unsex, male and female specimens respectively. 158 males and 64 females were caught giving 1male:0.41female sex ratio. This was significantly different (P>0.05) from the expected 1male:1female. Diet of the fish consisted of shrimps, plant materials and unidentified food mass. Presence of fish and shrimps in stomachs of the fish indicated its piscivorous and predatory tendency while plant materials connoted its herbivorous habit.
INTRODUCTION
Ten pounder or West African lady fish, Elops lacerta is a member of the Family Elopidae (Val.) (FAO, 1990) . The family comprises of one genus and six species especially found in tropical and sub tropical seas. It is an economically important fish species in Nigerian waters. It is widely distributed in estuaries and coastal waters of tropical and sub tropical region of sea. Its juveniles had been reported in marine, brackish and fresh waters off Lagos Coast, Lagos and Lekki Lagoons in Nigeria by Ugwumba (1984) .
Distribution of fish in the sea is related to certain physical and chemical parameters of the water (Hadzley, 1997) . Juveniles are typically found at moderate salinities of around 23-25 ppt (McBride et al. 2001 ), but they have also been collected from a much broader range of 0-45 ppt (Govoni and Merriner, 1978) .
The length and weight measurements in conjunction with age data can give information on the stock composition, age at maturity, life span, mortality, growth and reproduction (Diaz et. al. 2000) . Lengthweight relationships are useful tool for fisheries research because they allow the conversion of growth in length equation assessment model; allow for the estimation of biomass from the length observation; allow an estimate of the condition of the fish and are useful for between regions comparism of life histories of certain species (Moutopoulos and Stegious 2000) . The length weight relationship has been widely used in fish biology with purposes like estimating the mean weight of fish based on known length (Bolger and Connolly, 1989) . Various techniques have been used to validate age in fishes in tropical water (Bayagbona, 1969; Tobor, 1969; Ikusemiju, 1973; Fagade, 1973; Ezenwa and Kusemiju, 1981) . Length-weight relationship is of great importance in fishery assessment (Garcia et. al. 1998; Haimovici and Velasco, 2000) .
The food and feeding habit of fishes vary from season to season. Seasonal changes in temperature not only influence food consumption and rate of digestion but also quality and quantity of available food organism. Studies on the food and feeding habit of some fishes were reported by Hynes (1950) ; Bhuiyan and Islam (1988) ; Bhuiyan et al (1992 Bhuiyan et al ( , 1994 Bhuiyan et al ( , 1999 . Matt (1944) reported the predatory tendencies of the genus Elops in a man made lakes in Hawaii. Fagade and Olaniyan (1973) working on the food and feeding interrelationships of fishes in the Lagos lagoon grouped Elops lacerta amongst the piscivorous fishes feeding on Elops species, the clupeids Ethmalosa fimbriata, Caranx sp and Trichiurus sp. They also feed on prawns, mostly the penaeid prawns that use the lagoon as a nursery ground. Its feeding especially on fish and shrimps was also reported by Diouf(1996) .
The reproductive cycles of fishes are closely tied to environmental changes, particularly seasonal change in light and temperature. These two factors are often most important because they can act directly or through sense organs, or glands that produce hormones which in turn produce the appropriate psychological or behavioural responses. Gonadal growth and development of fishes are classified basically in maturity stages as immature; ripening; ripe and spent. Sex ratio, egg diameter and the gonadotropic indices of the ripe fish have been used as an indicator of gonad development. Studies on gonad histology reveals not just mere developmental stages of the Gonads but throw more light on spawning activities and periods in individual fish species. This was borne out of the contention that the reproductive cycle in a fish involves large changes in the weight and appearances of gonads. 
MATERIALS AND METHODS

Description
30
' E. The Ologe lagoon meets several socio-economic needs. It sustains thriving artisanal fisheries and serves as a source of water for domestic and industrial uses, transportation, logging and sand dredging (Anetekhai et al, 2005) . More importantly, it drains river Owo, into which partially treated/untreated effluents from the Agbara industrial estate is discharged. It is a brackish water body which opens into the Atlantic Ocean via the Badagry creeks and the Lagos harbor. It is deep in the centre but shallow at edges, it has a wide navigable mouth, which makes it easy for fishing. nd of the species abundance of the 20 families in Ologe lagoon. Despite its importance economically and ecologically, this species has never been investigated in detail in Ologe lagoon. Study of this species in this lagoon especially aspects of its biology will serve as a baseline data for future studies of this and other fish species in Ologe lagoon.
Field work and laboratory procedures: 317 specimens of E. lacerta were collected from the sampling sites (Figure 1 ) from the diurnal and nocturnal fishing activities. Collections were carried out with cast(22m long with mesh area-size of 2cm) and gill nets (mesh size: 2cm) with assistance of local fishermen on motorized canoes.
In laboratory, the biometric data such as body weight(BW)and total length(TL) measurements; sex and gonad weight(GW) were recorded for each of the specimens. The total length was taken as the distance from the snout with the mouth closed to the tip of the tail fin.
Length frequency distribution:
The specimens were grouped into three size groups using their TL measurements. Length frequency polygons were also plotted from the data obtained from TL measurements of the fish. The modes or peaks were used in the determination of age of the species following that of Petersen method. This was checked with integrated methods of Pauly (1980) . Scale: 1:150,000 The correlation coefficient, 'r' as:
Where L or X = total length of fish in millimeter (mm)
Lagos lagoon Lekki lagoon
Epe lagoon Log W = Log a + b log L Condition factor, "K": The condition factor (K), which refers to the degree of well being of a fish was recorded. Calculations were made separately for males and females. The condition factor was calculated using the formula.
Bight of Benin
Gulf Of Guinea
Where K = condition factor, W = body weight in grams and L = total length in millimeters.
Food and feeding habits:
The food analysis was under taken using the numerical and frequency of occurrence methods. These methods followed those of Hyne (1950), Ikusemiju (1975) and Hyslop (1980) . The stomachs were removed by splitting from the throat to the anus. The stomach contents were emptied into a Petri dish. The contents were assumed to be the representatives of the last meal of the fish.
Reproductive biology: The Gonadosomatic Index (GSI) of the fish was expressed as a percentage of gonad weight(GW) to body weight (BW) for the freshly collected specimens.
GSI = GW x 100% BW
The ratio of the number of male to female specimens was determined monthly. Sex ratio was tested by chi square (X2) method. Thus:
Where, O = Observable and E = Expected
RESULTS
Length frequency distributions:
Size distribution of E. lacerta in Ologe lagoon is presented in Table 1 . Specimens were grouped into three size groups. The small or fingerlings (90-169mmTL), medium/juveniles (170-269mmTL) and large/adult(270-375mmTL) representing 36.3, 49.5 and 14.2% of the population in this study. The age distribution polygons of the species are given in Figure 2 . Two(2) modal age progressions were observed in the fish representing 1 + and 2 + age groups respectively. The more dominant was 1 + age group had the mean of 164.5mm TL. The 2 + age group had mean value of 254.5mm TL. Log Total length (mm) Log Weight (g) Log Total length (mm) Condition factor, K. In this study the mean condition factor is presented in Figure 6 . The highest mean K value of 2.0g/mm 3 was observed in March and lowest value of 1.00g/mm 3 recorded in August 2008. Table 2 shows a summary of the monthly condition factor for males and females E. lacerta in Ologe lagoon. K values ranged between 0.8 and 2.0g/mm 3 for males and from 0.90-1.50g/mm 3 for females.
Food and feeding habits
In this study 317 stomachs were examined, 262 stomachs contained food items and 55 were empty representing 82.65% and 17.35% respectively. The diet composition of E. lacerta in Ologe lagoon is presented in Table 3 . The diet is classified into three (3) major groups -Fish, Shrimp and Plant materials. A minor unidentified food mass was also observed in the specimens. Fish foods were mainly fingerlings of thread fins which constituted the 49.23% by number and 51.44% by occurrence. Shrimps were the penaeid and second most eaten item numbered 26.40% and occurring in 28.12% of the stomachs. Foods of plant origin were the least eaten (4.20% by numerical and 3.51% by occurrence methods).
Sex ratio:
The sex ratio of E. lacerta is presented in Table 4 . Sexes were determined monthly. Of the 317 specimens of E. lacerta collected from the Lagoon, 95 were without observable gonads, 158 were males and 64 females giving a sex ratio of 1male:0.41female. This was significantly different (P>0.05) from the expected 1male:1female meaning the number of males was significantly higher than females in Ologe lagoon. The highest sex ratio of 1male to 0.85female was in February and the least ratio of 1male to 0.14 female in June 2008.
DISCUSSION
Growth patterns, diet composition and reproduction of E. lacerta were examined in Ologe lagoon, Lagos, Nigeria. 317 specimens were caught between October 2007 and September 2008. However, specimens were absent in the lagoon between October 2007 and January 2008. The specimens measured between 90mm and 375mmTL and weighed 4.7-214g BW respectively. There are three (3) size groups in Ologe, viz: small/fingerlings, medium/juveniles and large/adults. Juveniles were the most dominant group. Presence of few adults may be related to its migratory nature and suggested that the species probably spawn in the sea. It appears that there was movement of the species to the Ologe lagoon from Lagos coast through the Badagry creek and back to the sea again. Interconnectivity of these water bodies as shown in the Figure 1 might support this. Large number of adult of E. lacerta was reported off Lagos coast (marine environment) by Ugwumba (1984) . Presence of all stages of life history of a related species, Elops saurus in marine and brackish waters was reported by Nielson (1984) . The presence of fewer number of large size groups showed that the E. lacerta spawned at sea and that sub-adult fish were mostly recruited into marine environment. This was in agreement with McBride et al, (2001) who reported that West African Ladyfish as offshore spawners.
The growth exponential values, 'b' obtained from the relationship W = aL b (2.40 for unsex, 2.75 for males, 2.27 for females) showed that the growth patterns exhibited in the species were allometric growth which means that the fish became lighter for his length as it grows. This might contributed to its robustness.
The condition factors of the specimens ranged between 0.8 and 2.00g/mm 3 , the low K indicates that the fish are light for their length which might be due to low feeding intensity and spawning activity (Braga and Germinifilho, 1990) . High K value was an assumption of high feeding intensity and gradual increase in accumulated fat that suggested preparation for a new reproductive period. This was in agreement with the work of Braga and Gemenifilho (1988) .
The occurrence of empty stomachs is a characteristic feature of predatory fishes which is associated with rapid rate of digesting food. This phenomenon may also be related to regurgitation of large food items from stomachs of predatory fishes by pronounced development of striated muscles of oesophagus extending to the stomachs of E. lacerta.
The food items of E. lacerta consisted of mainly fish and crustacean (penaeid shrimps). Other food item includes unidentified fish, plant material and juvenile of thread fin fish. The composition of food suggests that Elops lacerta is a predatory species that relies primarily on fish and crustaceans. Fish were the first prey for all individuals. The result agreed with the work of Fagade and Olaniyan (1973) who grouped the E. lacerta amongst piscivores feeding on juveniles of other fish species and crustaceans mainly the penaeid shrimps. Matt (1944) reported the feeding of Elops species in Hawaiian pond as mainly piscivorous and also included crustaceans, amphipods in its diet. The availability of juvenile pink shrimp that used the lagoon as a "Nursery ground" probably was responsible for the importance of shrimps as food in the lagoon. Plant materials mainly micro algae whose taxonomic status could not be resolved by the study were recorded in the diet of Elop lacerta. Presumably they could have been ingested accidentally while feeding on benthic invertebrates. Eggleston et. al (1998) and Nagelkerken etal (2000) reported that benthic motile invertebrates are relatively dense on sea grass meadow and algal beds.
Monthly sex ratios showed that the male fish were consistently more than the female in Ologe lagoon. Ugwumba (1984) reported a sex ratio in Elops lacerta which was in favour of males in Lekki, Lagos Lagoon and off Lagos coast. It was believed that the spawning activities contributed to the high male to female ratios in favour of the males. Higher percentages of male to female fish in favour of the males during spawning seasons have been noted in Chysichthys walker (Ikusemiju, 1976) in Scomberomorus maculaths.
